###### Strengths and limitations of this study

-   A thorough randomised parallel design was chosen to compare the effect of patient-centred communication training on doctors' clinical behaviour in the management of acute low back pain.

-   The practice networks included in the trial involve a broad spectrum of urban and rural practices being representative for German primary care.

-   Blinding is more difficult to achieve in non-pharmacological trials and represents a clear limitation of this study. Masking participating doctors towards treatment allocation is attempted by allocating the behavioural intervention at two stages: the intervention group will undergo the ideas, concerns and expectations (ICE) training session at baseline and the control group will be offered training once data collection is accomplished. An effort will be made to hide outcome measures from all participants.

-   The difficulty of monitoring ICE communication technique during consultations without introducing a considerable threat of bias (performance and reporting bias) is a clear limitation of this study. The effect of one ICE training session on doctors' behaviour focused on in this study can only act as a proxy for using more ICE when communicating with patients.

-   The innovative character of this research project bears its risks. In Bavaria/South Germany, this is the first project establishing a practice network for research purposes in primary care and the feasibility of a randomised controlled trial in this setting will need to be tested.

Introduction {#s1}
============

Back pain is one of the most frequent reasons for encounter in General Practice.[@R1] It affects all ages with a peak in prevalence in the fifth decade and a decrease in the sixth and seventh decades of life. In a German Health Survey, as many as 39% of female and 31% of male participants aged 18--80 reported episodes of back pain within the last 7 days.[@R3] A multiregional study conducted in Germany confirmed a social and educational impact revealing higher prevalence in patients with poor education (47% in patients with 9 years of education or less compared with 27% with more than 12 years of education).[@R4] Patients suffering from back pain were also shown to have increased levels of comorbidity.[@R5]

Reasons for low back pain (LBP) often remain unspecific with 80%--90% of cases not being attributable to a specific injury or lesion.[@R13] The majority of episodes are self-limiting, of which 90% show spontaneous remissions within 6 weeks. Only less than 7% of episodes remain chronic.[@R1] Nevertheless, investigation and referral remain common and back pain clearly represents a condition contributing to unnecessary healthcare and costs. These are responsible for expenditures in the dimension of €8.4 billion per year in Germany, of which 15% are contributable to expenses for medical interventions and 85% to periods of unemployment and resulting loss of productivity.[@R3]

Insufficient information regarding diagnostic and therapeutic procedures can be the cause of false patient expectations. Communication is a simple but powerful tool with a great potential of transferring relevant and adequate information, and patient-centred communication has been shown to influence patient contentedness and adherence to medical treatment.[@R14] However, patients' frequent complaint of poor communication and inadequate treatment is an indication for a clear mismatch between patients' and physicians' concerns.[@R17] Patient-centred communication can be promoted by ICE, an easily applicable and internationally approved communication technique that encourages patients to disclose their *ideas, concerns and expectations* (ICE) within a consultation.[@R24] Despite increasing evidence of a positive influence on health-related outcomes such as improved communication skills and medication prescribing,[@R17] the implementation of ICE in clinical routine is still lacking; this may be because physicians view patient-centred communication as being time-intensive and cost-intensive.[@R25]

Unnecessary medicine often emerges from discrepancy between clinical facts and patients' expectations, resulting in irrelevant healthcare with a high amount of direct and indirect economic losses. A recent cluster randomised trial confirmed clinical benefit of a cognitive education programme for patients with LBP.[@R26] In this research project, we will evaluate whether the implementation of the ICE technique can contribute to more sensible resource allocation and less unnecessary medicine in the management of acute LBP in primary care.

Methods and analysis {#s2}
====================

Aims {#s2-1}
----

The overall purpose of the proposed study is to carry out a patient-centred communication training based on ICE technique and to evaluate its ability of preventing unnecessary medicine. We would like to know whether ICE is applicable in daily routine, enhances patient satisfaction during consultations and results in a reduction of diagnostic imaging and specialist referring with a positive impact on financial resources by reducing direct and indirect healthcare costs.

The primary aim to be achieved is to examine the effect of doctors' ICE training on patient referrals for acute LBP. ICE communication training will be developed and administered within the network of research practices. Patient attitudes regarding their physical indisposition and possible diagnostic and treatment options will be addressed by exploring ICE. Subsequent consultations of patients presenting with uncomplicated LBP will be monitored in terms of referrals to further imaging, physiotherapy or specialist treatment.

The secondary aim of this project is to assess how ICE communication can influence consultation quality based on doctors' and patient views, and will be reported elsewhere.

Trial design and setting {#s2-2}
------------------------

The design of a randomised trial of non-pharmacological treatment applying parallel cluster randomisation has been chosen to overcome the difficulty of allocating doctors working in the same practice to different interventions without running the risk of contamination.[@R27] Trials of nonpharmacological treatment test complex behavioural interventions involving several components that are difficult to describe, standardise and administer consistently to all patients. To overcome these difficulties, the rules of the Consolidated Standards of Reporting Trials (CONSORT) Statement of nonpharmacological treatments were applied in the design of the proposed study.[@R28] The observations of patients treated for acute LBP by the same doctor may be correlated or clustered. Each doctor taking part in this trial forms a cluster of clinical treatment decisions being similar and not independent from one another.

Participant recruitment {#s2-3}
-----------------------

The clusters will involve two levels: doctors recruited to receive training in patient-centred ICE communication (intervention group) or no training (control group), and patients being treated by these doctors for acute LBP.

General practitioners (GPs) will be randomised to receive the intervention or not. They will be recruited from four independent practice networks forming 'Forschungspraxen Franken', a newly setup research network located in rural and urban areas of Franconia/Northern Bavaria comprising 119 GPs from 77 practices, of which 30 are single-handed and 47 are group practitioners.

Patients aged 18 and above with a new episode of unspecific LBP, defined as no prior visit for LBP within the previous 6 weeks, will be included. Patients consulting their doctors for LBP will be identified via the practice electronic health records. Inclusion criteria are consultations involving patients over 18 years of age consulting their doctor for uncomplicated acute LBP based on the following ICD codes: M43.19, M54.05, M54.06, M54.07, M54.08, M54.15, M54.16, M54.17, M54.18, M54.3, M54.4, M54.5, M54.85, M54.86, M54.87, M54.88, M54.89, M54.95, M54.96, M54.97, M54.98, M54.99. According to the definitions of acute LBP in the national German guidelines,[@R29] inclusion will be restricted to patients not having consulted their GPs for back problems within the last 6 weeks. Patients with diagnoses of specific back pain such as disc prolapse, vertebral body fracture or malignant disease, either already known or added during the observation period, will be excluded. Please see a more detailed description under data collection and management.

Allocation sequence generation and randomisation {#s2-4}
------------------------------------------------

At baseline, 48 GPs will be randomised to receive the intervention or not, with participating doctors acting as units of randomisation and analysis. To minimise contamination in the control group, randomisation to ICE training intervention will take place at the practice level with units of randomisations being single-handed or group practices belonging to the research network 'Forschungspraxen Franken'. This ensures that doctors being allocated to the control group will not be surrounded by colleagues having received the ICE training intervention.

Stratification will be imposed on the randomisation process to minimise numeral imbalance over treatment groups during the course of randomisation. As all practices will be available at the time of generating the sequence, the random allocation rule can be applied. Retrospectively, the possible occurrence of selection bias will be assessed by identifying the number of participants initially recruited as well as those actually included, and by comparing characteristics of individuals between intervention and control group at baseline.

To ensure numeral balance of the number of individuals randomised to each group, practices will be stratified by numbers of GPs per practice. The sequence will be generated independently within each stratum. For example, in a stratum with a sample size of six practices comprising four GP partners each, three practices will be allocated to the control group and three will be allocated to the intervention group by drawing six concealed envelopes containing three group A and three group B allocations without replacing them, thus allocating three of the six practices to the control group and three to the intervention group.[@R30]

Blinding {#s2-5}
--------

The fact that blinding of participating doctors towards the intervention will not be possible represents a considerable threat of bias. However, the following attempts will be undertaken to hide from participating doctors who received true treatment allocation: First, all participants will be blinded towards the explicit purpose and design of the study. Second, ICE communication training will be offered to all participants: to GPs in the intervention group as a true intervention at the beginning of the RCT and to control GPs as a pretend intervention at the end of the trial. The treatment allocation for each site and each doctor will be kept at the Insititute of General Practice in Erlangen. The invitation for the communication training will be sent to both intervention and control practices, but control practices will have their training at a later point in time. Neither practices and GPs forming the clusters, nor healthcare assistants involved with data collection or patients seeing their GPs for backache will beaware of the intentional delay. Even though it will not be possible to blind doctors towards having received ICE communication training, this approach attempts to blind those supposed to administer the ICE communication (the doctors) and those responsible for data entry and processing (the receptionists) towards the true treatment intentions and study outcomes. Due to the anonymised nature of patient data collected for referral outcomes, patients will not need to be made aware of the research project.

Interventions {#s2-6}
-------------

The ICE training intervention consists of a 1-day educational session for doctors encouraging reflection on actual doctor--patient communication and introducing the theoretical background of ICE. In close association with recommendations of the national guidelines for acute LBP,[@R29] the training provides clues on how to encourage patients to report their ICE and offers communication skills training through standardised patient scenarios.

Furthermore, a web-based supporting tool tailored towards participating doctors' needs will be implemented. Doctors will be given access to a password-protected online platform that holds a summary of the training session content for personal reference, as well as an interactive practice game to help doctors reflect on their individual communication style. The platform will also feature a questionnaire about attitudes towards the ICE concept that doctors can fill online for self-reflection.

Outcomes {#s2-7}
--------

The primary outcome measure consists in GP referrals in the weeks and months following the ICE training intervention, involving referrals to diagnostic imaging, physiotherapy, specialist neurologists, orthopaedic surgeons and hospital admissions. They will pertain both to the cluster level (doctors' decisions) and the individual level (patient referrals). Sickness absence from work will be the secondary outcome measure.

Associating factors for referrals will be considered including patient age, gender and co-morbidities (depression, chronic back pain), as well as doctors' age, gender and practice characteristics (rural, urban).

The patient and doctor perspective will be evaluated via questionnaires and interviews based on a qualitative study design which is not part of this study protocol, but which will be reported separately.

Sample size {#s2-8}
-----------

Sample size calculations endorse the necessary inflation of the sample size due to the cluster design, allowing for each doctor forming a cluster of clinical decisions that contain similar treatment decisions not independent from one another. Sample sizes also take into consideration the intracluster correlation coefficient, the number of events, the expected effect and the power of the study. Assuming a referral rate of 30% for acute LBP, as reported in German routine data,[@R31] an absolute alteration in referring patients in the magnitude of 10% was considered as clinically relevant. Presuming an intracluster correlation coefficient (ICC) of 0.05, a significance level of 0.05 and a power of 0.8, 24 GPs seeing 40 patients each will be needed in each study group to detect a decrease in referrals from 30% in the control group to 20% or less in the intervention group. Alternative sample size requirements will be considered based on actual referral rates.

Data analysis {#s2-9}
-------------

Data analysis will compare referral in the intervention and treatment group in terms of the proportion of patients referred for further diagnostics or treatment out of all patients consulting for LBP. The effect of ICE training will be estimated through logistic regression, examining the association between the ICE training intervention (the main explanatory variable) and further referrals (main outcome variable). Random effects logistic regression will be applied to evaluate the influence of other factors such as patient, doctor and practice characteristics.

A per-protocol analysis will be applied, including only participants attending the ICE training intervention in order to focus on the effect of the ICE training. This approach is justified by intervention assignment taking place in a blinded manner prior to the analysis.

Data collection and management {#s2-10}
------------------------------

Data collection will focus on consultations for unspecific acute LBP and starts once doctors from the intervention group have completed the ICE training session. Patients consulting the participating doctors for acute LBP will be identified via the practice electronic health records and routinely generated clinical data will be collected retrospectively. A trained practice healthcare assistant will extract the predefined outcome and exposure variables described above in a standardised data collection sheet. According to sample size requirements, data collection will involve 40 consecutive patients fulfilling the inclusion criteria. Anticipating about four consultations for uncomplicated LBP per GP per week, data collection will continue up to 12 weeks post intervention until data of 40 consultations will have been collected for each of the 48 GPs, resulting in a final number of 1920 of consultations.

A modified CONSORT flow diagram will be provided to describe and specify number of practices, doctors and patients throughout the different stages of the trial.

Patient and public involvement {#s2-11}
------------------------------

Patients were not involved in the development of the research question nor in the design of the study. The intervention was considered to involve no burden to patients. However, patients' involvement and their perspectives will play an important role in interview and questionnaire-based surveys that will be described elsewhere. The outcomes of this research project will be disseminated to participating practices and their patients.

Trial monitoring {#s2-12}
----------------

Quality assurance is attempted through methodological rigour, keeping all possible biases to a minimum. The centre for clinical studies monitoring the study's progress regularly will have to ensure that the methodology is applied adequately.

Ethics and dissemination {#s2-13}
------------------------

Patient data collection will take place by a dedicated member of staff within a health centre assuring patient anonymity of the collected data. Informed Consent will therefore not be required. The data sheets being transferred to the Institute of General Practice at the University of Erlangen-Nürnberg will not allow detecting patient identity.

Results from this study will be published in peer-reviewed scientific journals according to reporting guidelines and presented at conferences.
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